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DETAILED ACTION 
Notice to Applicants 
This application, previously assigned to and examined bv Ex. Justin King, 
is now assigned to Ex. Khanh Dang. Any further communication should be 
directed to Ex. Khanh Dang whose contact information can be found at the end of 
this Office Action. 

All previous rejections set forth in the previous Office Action have been 
withdrawn. 

New grounds of rejections are provided below: 

Claim Rejections - 35 USC §112 

« 

Claims 7-20 and 23 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claims 7-13 are directed to an apparatus. However, the essential structural 
cooperative relationship(s) between the so-called "logic that maps," "logic that 
selectively enables," "logic that determines," "logic that advances," "logic that sets," 
"logic that dynamically modifies," and "logic that defines" have been omitted, such 
omission amounting to a gap between the necessary structural connections. See MPEP 
§2172.01. 

Claims 14-20 are directed to an apparatus. However, the essential structural 
cooperative relationship(s) between the so-called "plurality of logical ANDs" and "logical 
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OR" have been omitted, such omission amounting to a gap between the necessary 

structural connections. See MPEP § 2172.01. 

Claim 23 is also directed to an apparatus. However, the essential structural 

cooperative relationship(s) between the so-called "logic that maps" and "logic that 

selectively enables" have been omitted, such omission amounting to a gap between the 

necessary structural connections. See MPEP § 2172.01. 

MPEP 2172.01 requires that relationships between elements recited in the claims 
must be specified. Specifically, MPEP 2172.02 requires interrelation and structural 
relationships between essential elements in the claims. Therefore, it is the Examiner's 
position that the claimed elements, as defined in the originally filed specification and as 
identified above, are essential elements to the claimed invention. Since they are 
essential elements as defined in the originally filed specification, their structural 
cooperative relationships must be provided in the claims. Further, it is also the 
Examiner's position that the claimed elements, as identified above, function 

* 

simultaneously, are directly functionally related, directly inter-cooperate, and/or serve 
independent purposes, as evidenced from the originally filed specification. 

If Applicants disagree with the Examiner that the above identified elements, as 
defined by the originally filed specification, are essential elements to the claimed 
invention, and that the above identified elements.are directly functionally related, 
directly inter-cooperate, and/or serve independent purposes, it is requested that 
Applicants provide evidences showing that the identified elements are not essential 
elements to the claimed invention, do not function simultaneously, are not directly 



» 
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functionally related, do not directly inter-cooperate, and/or do not serve independent 
purposes; and state for the record that this is the case. 

Further, in new claim 22, line 7, "the same interrupt source" lacks antecedent 
basis. It is unclear which "source" the term "the same interrupt source" may refer to. 
Further, the phrase, the language such as "the same interrupt source is enabled ... the 
plurality of interrupts" is unclear and cannot be ascertained in view of the originally filed 
specification. According to Applicants' disclosure, it is the interrupts request originated 
from an interrupt source; and such a request can be enable or disabled depending 
from the setting of a control bit. 

Likewise, in new claim 23, "the same interrupt source" lacks antecedent basis. It 
is unclear which "source" the term "the same interrupt source" may refer to. Further, 
the phrase, the language such as "the same interrupt source is enabled ... the plurality 
of interrupts" is unclear and cannot be ascertained in view of the originally filed 
specification. According to Applicants' disclosure, it is the interrupts request originated 
from an interrupt source; and such a request can be enable or disabled depending 
from the setting of a control bit. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1, 7, new claim 21, and new claim 23 are rejected under 35 U.S.C. 102(b) 
as being anticipated by Armstrong (5,764,996). 

As broadly drafted, claims 1, 7, 21, and 23 do not define any structure/step that 
differs from Armstrong. As a matter of fact, by drafting claims 1 , 7, 21 and 23, 
Applicants are attempting to claim the notoriously well-known interrupt sharing 
architecture defined by the PCI Local Bus Specification, as described in Fig. 2 of 
Armstrong, and specifically disclosed in column 1, lines 37-43 and column 2, lines 56- 

With regard to 1 , Armstrong discloses that method for sharing a plurality of 
interrupt inputs associated with a processor among a plurality of interrupt sources, 
comprising the steps of: mapping each of the plurality of interrupt sources to each of the 
plurality of interrupt inputs; and selectively enabling interrupt requests from each of the 

* 

plurality of interrupt sources to one or more of the plurality of interrupt inputs (Armstrong 

* 

discloses that, according to the PCI Local Bus Specification adopts a shared or wired- 
OR interrupt binding architecture. As shown in Fig. 2: 
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all PCI interrupt sources are wired-OR'ed in the wired-OR interrupt routing logic 
50 to map into interrupt inputs INTA - INTD of the interrupt controller 32. As well- 
defined in computer architecture, the logic OR gate selectively enable an output based 



on values of the 2 inputs: 
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Thus, it is clear that the wired : OR serves as a decision making unit to selectively 
enable PCI interrupt requests from each of the plurality of PCI interrupt sources to one 
or more of the plurality of interrupt inputs INTA - INTD of the interrupt controller 32. 

With regard to claims 7, 21, and 23, see discussion above, since the subject 
matter presented in these claims has already been addressed. 

Claims 1-23 are rejected under 35 U.S.C. 102(b) as being anticipated by Wach 
(5,530,875). 

With regard to claim 1, Wach discloses a method for sharing a plurality of 
interrupt inputs associated with a processor among a plurality of interrupt sources, 
comprising the steps of: mapping each of the plurality of interrupt sources to each of the 
plurality of interrupt inputs; and selectively enabling interrupt requests from each of the 
plurality of interrupt sources to one or more of the plurality of interrupt inputs (Wach 
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discloses an interrupt architecture employing interrupt sharing, which is best illustrated 
in the following figure: 



FROM CONTROL 
LOGIC 36 




*L_ TO/ FROM 
PfiOC. 



FIG.3 



At the outset, in order to have a clear understanding of the following discussion, it 
is important to note that the interrupt requests can be generated from register 44 
instead of register 42 (see column 1 1 , lines 10-15). In addition, the term "group" used in 
Wash includes group that has only one interrupt resource (see column 1 1 , lines 47-49). 

As shown above and specifically described in column 4, line 63 to column 6, line 
43; column 10, line 55 to column 11, line 48, the number of storage locations F in 
register 42 is equal to the number of interrupt sources, any one of which may cause the 
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transmission of the interrupt signal to processor 14. Also, the locations F correspond 
one-to-one to the interrupt sources. The plurality of interrupt resources are routed or 
mapped to a plurality of interrupt inputs represented by a plurality of locations GF; 
wherein the interrupt request signal generated when any one or more of the locations 
GF are set. Further, in Wash, a masking bit is used to enable or disable interrupt 
requests from each of a plurality of interrupt sources to one or more of the plurality of 
interrupt inputs. Specifically, when it is desired to mask a given one of the interrupt 
sources, processor 14 sends programming signals to the association registers 46 such 
that the value "0" is stored in the respective location PL corresponding to the interrupt 
source to be masked. 

With regard to claim 2, as discussed above, when it is desired to mask a given 
one of the interrupt sources, processor 14 sends programming signals to the 
association registers 46 such that the value "0" is stored in the respective location PL 
corresponding to the interrupt source to be masked. 

With regard to claim 3, as discussed above, when it is desired to mask a given 

* 

one of the interrupt sources, processor 14 sends programming signals to the 
association registers 46 such that the value H 0" is stored in the respective location PL 
corresponding to the interrupt source to be masked. Further, as also discussed above, 
each location PL corresponds to each of interrupt source. Thus, it is clear that a control 
bit value can be selectively set in each of location PL corresponding to the mapped 
interrupt source/interrupt input combination. 



* 
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With regard to claim 4, as discussed above, the masking control bit is 
programmable. Thus, it is clear that the control bit values can be set according to user 
preferences. 

With regard to claim 5, as discussed above, the masking control bit is 
programmable. Thus, it is clear that the control bit values can be dynamically modified 
according to user preferences. 

With regard to claim 6, it is clear that the control bit values must be defined 
according to system requirements. Further, it is also clear that the system of Wash 
comprises the processor, at least one interrupt source, and at least one interrupt input. 

With regard to claims 7-12, see discussion above, since the subject matter 
presented in claims 7-12 has already been addressed. 

With regard to claim 13, as clearly shown in the figure above, the logic that 
selectively enables comprises, for each mapped interrupt source/interrupt input 
combination, a logical AND (50) for ANDing each interrupt source with a respective 
control bit value. 

With regard to claim 14, Wash discloses a system for sharing a plurality of 
interrupt inputs associated with a processor among a plurality of interrupt sources 
(Wach discloses an interrupt architecture employing interrupt sharing, which is best 
illustrated in the following figure: 
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, comprising: for each of said plurality of interrupt inputs: a plurality of logical 
ANDs, each corresponding to an interrupt source, the corresponding interrupt source 
providing an interrupt request signal to the corresponding logical AND to interrupt the 
processor (a plurality of AND gates 50, each having an input to receive an interrupt 
request signal from an interrupt source to interrupt the processor; see also discussion 
above regarding claim 1); a plurality of control bits each corresponding to an interrupt 
source and each respectively providing a control bit value to the corresponding logical 
AND (a plurality of masking bits, each can be set in the location PL to provide a control 
value to the other input of AND gate 50; see also discussion regarding claim 1 above), 
wherein, based on the control bit value, a corresponding interrupt request signal is 
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provided at an output of the corresponding logical AND (based on the control bit value 
provided at one input of the AND gate, an interrupt request signal is provided at output 
of the AND gate 50; see also discussion above regarding claim 1); a logical OR 
arranged to indicate, to the interrupt input, the presence of a corresponding interrupt 
request signal from at least one output of the plurality of logical ANDs (as clearly 
discussed above regarding claim 1, the OR gate 48 is arranged to indicate the presence 
of a corresponding interrupt request signal from at least one output of the plurality of 
AND gates 50 to the interrupt input; see also discussion above regarding claim 1). 

With regard to claims 15-20, see discussion above, since the subject matter 
presented in claims 15-20 has already been addressed. 

Response to Arguments 

Applicant's arguments have been considered but are moot in view of the new 
ground(s) of rejection. 

Relevant Art 

US Patent Nos. 6,772,258 to Poisner et al., 6,704,823 to Perez et al., 6,401,154 
to Chiu et al., 6,192,425 to Sato, 6,141 ,703 to Ding et al., 5,187,781 to Heath, and 
4,768,149 to Konopik et al. are cited as relevant art. 

US PG Pub No. 2002/01 16563 to Lever is cited as relevant art. 
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Non Patent Literature/Printed documents: Hitachi 16-Bit Single Chip 
Microcomputer, section 5: Interrupt Controller, Interrupt and Controlling accessed from 
http://www.cs.huii.ac.il/course/2004/rtdsp/Lectures/interrupts.pdf . Adaptive Interrupt 

r 

Sharing, Interrupt Sharing for Personal Computer, and Shared Planar Interrupt for 
Personal Computers are also cited as relevant art. 

Poisner et al. discloses an interrupt sharing circuit using a combination of AND 
gate and OR gate, wherein one input of the AND gate is connected to a mask register 
for providing a enable/disable control. 



krcrrjp* COTduionini Logic 230 




Parallel Di*k Drive 
Interrupt 167 



Interrupt Pcadlog 
221 



Perez discloses dynamic allocation of interrupt lines through interrupt sharing. 
Chiu discloses the use of interrupt sharing in PC/AT architecture using 8259A 



PIC. 



Sato and Heath disclose interrupt line sharing circuits. 

Ding discloses an interrupt sharing system to map interrupt request signals to a 
one of system interrupt signals based on characteristics of each peripheral device. 
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Konopik discloses a method of sharing a common interrupt line among a plurality 
of I/O devices being serviced by an interrupt handler. 

Lever discloses an interrupt handling scheme in a computing apparatus having a 
plurality of devices that share a shared interrupt request line. 

In the "Interrupt and Controlling" accessed from 
http://www.es. huii.ac.il/course^ discloses mapping 

interrupt sources to CPU interrupts. "There are 16 interrupt sources, each with a 
selection number. The CPU, however, has 12 interrupts available for use. So an 
interrupt source must be mapped to a CPU interrupt. This is done by setting appropriate 
bits of the two memory mapped Interrupt Multiplex Registers." 

No further discussion is provided for other relevant documents cited above, since 
they are self-explanatory. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Khanh Dang whose telephone number is 571-272-3626. 
The examiner can normally be reached on Monday-Friday from 9:AM to 5:PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

* 

supervisor, Mark Rinehart, can be reached on 571-272-3632. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

t 

Kfoanfo Dang 
Primary Examiner 



